
  

Dark Energy 
Camera (DECAM)

Each exposure
contains 
62 2K x 4K CCDs
(500 Mpixels)
Exposure size: 1 GB 
(Rice-compressed,
Lossy, x4)
105 nights/year
350 exposures/night



  

350 exposures/night.
300 science images (typically 60 in each
of 5 filters grizY)
The other 50 exposures are 'calibration',
most obtained near the beginning of the
night. Some calibration exposure may be
obtained over the course of weeks or
months,  and can be 'prepared' once
and then used for processing weeks or
months of exposures.  In general,
A set of 10 biases or flats are averages
to produce a single calibration bias/flat.



  

Single Exp.

SupernovaeCalib Block



  

Per exposure, single epoch processing
requirements:
Input:  3-4GB calib images (bias,flat,dark,
illumination corr/sky flat) compressed. 
Typically, 60 science exposures share 
single set of calibs.

Input: 1GB science exposure (62 CCDs) .fz comp.

Working RAM:  2-3 GB, Scratch disk: 20GB/exp.

Outputs:  2GB reduced image,
2GB remap image, 100MB catalogs,
logs



  

Precal (runs nightly)
    Generates bias and flat (and dark)
correction images from afternoon
exposures 
50 exposures in → 6  1GB calibs out
SuperCal (runs weekly)
    Generates Illumination correction from
set of calibration images
50 exposures in → 5 1GB calibs out (grizY)

Same 3-4GB of calib exposures can be
used to process 1/5 of nightly exposures
(60 of same filter color) 



  

Once the calibration exposures are
computed, one can begin the 'single 
epoch' processing steps.

These take about 4-5 hours to run
(all 62 CCDs inside an exposure) on
A single CPU.  A 'simplified version'
(closer to the CP version, or for SN) without
PSF and model fitting, runs on an
exposure in about 1.5 hours.

Once an exposure is through 'single epoch'



  

SQL> select block_list from run
            where run='20120126133309_20110726';

BLOCK_LIST
--------------------------------------------------------------------------
update_photflag,crosstalk_decam,createcor,
imcorrect_decam_photflat,
create_illumc
or,illum_correct,astrorefine_decam_test,scampqa,
mask_decam,se_bkgd,remap,psfmodel_and_red_modelfit,
psfex_qa,catalog_ingest,
merge,psm,photcal

Single Epoch processing Block list:



  

Sample 'command line call' in the existing single
image processing.  The file 'DECam.xtalk' is
a (fixed) matrix of parameters fed in.  -verbose, 
-photflag, are command line parameters.

This takes a flat field exposure, splits it into 62 CCDs,
and applies the 'crosstalk correction' to each CCD.



  

More complex 'command line call'



  

In order to keep up with the data stream
during the regular observing season
(105 nights from Sep-Feb), we should
be able to process a nights 'single
exposure' (and associated calibration
generation) in 24 hours after
the data is obtained.   
Naively, about 300 CPUs working
for 10 hours (6hrs S.E. + allowing time for
database ingestion, file transfer), one 
CPU per exposure, serially processing
The 62 sub CCDs in a given exposure,
would do the job.



  

After Single epoch, the data catalogs
Are  ingested into the database.
the 'remap' (gemetrically aligned on
a grid) images are 'set aside' to be
Used in the 'coadd step'.

Other 'processing blocks' involve:
Supernovae processing (simplified
Single epoch + difference imaging).

Weak lensing (cpu intensive, SE + coadd)
Photo-z, 'final' global calibration  



  

Here's
A 
DC6B2
coadd
exposure
close
up.

Stars,
galaxies,
defects,
and noise
dominate
the image
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